Contribution of conserved Glu255 and Cys289 residues to catalytic activity of recombinant aldehyde dehydrogenase from Bacillus licheniformis.
Based on the sequence homology, we have modeled the three-dimensional structure of Bacillus licheniformis aldehyde dehydrogenase (BlALDH) and identified two different residues, Glu255 and Cys289, that might be responsible for the catalytic function of the enzyme. The role of these residues was further investigated by site-directed mutagenesis and biophysical analysis. The expressed parental and mutant proteins were purified by nickel-chelate chromatography, and their molecular masses were determined to be approximately 53 kDa by SDS-PAGE. As compared with the parental BlALDH, a dramatic decrease or even complete loss of the dehydrogenase activity was observed for the mutant enzymes. Structural analysis showed that the intrinsic fluorescence and circular dichroism spectra of the mutant proteins were similar to the parental enzyme, but most of the variants exhibited a different sensitivity towards thermal- and guanidine hydrochloride-induced denaturation. These observations indicate that residues Glu255 and Cys289 play an important role in the dehydrogenase activity of BlALDH, and the rigidity of the enzyme has been changed as a consequence of the mutations.